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In the modern battlefield, with the technology development of electronic jamming 
and the appearance of high-speed, low-observable targets, the demands for better radar 
detection performance become more pressing. As a new kind of high range resolution 
radar, frequency modulation coded radar has advantages such as high data utilization, 
low instantaneous bandwidth and strong anti-jamming capability. In frequency 
modulation coded radars, in order to improve detection performance of weak targets, 
deep study on coherent integration detection method is of great significance. Therefore, 
the following innovation works are carried out: 
(1) A coherent integration detection method based on motion compensation is 
proposed. Firstly, the frequency modulation coded radar echo signal is modeled and the 
target motion parameters are accurately estimated by maximum likelihood estimation 
(MLE). Meanwhile, the range-velocity likelihood function is constructed as an analysis 
tool. Then the coherent integration detector is derived from generalized likelihood ratio 
test (GLRT). Moreover, the analytic expression of given detector’s false-alarm 
probability and detection probability are also derived. Finally, theoretical analysis and 
simulation results show that the lower the uncertainty of target motion parameters is, 
the closer to the theoretical values the integration gain of the given method is. 
(2) The given target detection method is used in high-speed multi-target scenes. 
Firstly, based on the properties of range-velocity likelihood function, the resolution 
performance of frequency modulation coded pulse train is analyzed. And the 
simulations show that the frequency modulation coded pulse train has thumb-shaped 
likelihood function, which leads to better ability to distinguish multi-targets. Secondly, 
in order to resolve the velocity ambiguity problem existed in given coherent integration 
detection method, a velocity de-ambiguity algorithm is proposed, which uses the 
symmetry property of the likelihood function along velocity dimension. And the 















In real application, in order to simultaneously obtain the better de-ambiguity, detection 
and multi-target resolution performance, the appropriate radar parameters are required. 
In the end, a multi-target detection method based on Clean technique is proposed. Its 
main process is to successively reconstruct each target’s frequency component using 
high accuracy motion parameter estimations, and then delete the frequency component 
from the matched filtered domain signal, in this way to realize the all targets’ detection. 
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